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ROCKEFELLER REFUGE CANAL STUDY

Advence Summary
The oil campany canale on Rockefeller Refuge are widening et an

alarming rate. The average width of canals in the Humble System is
now 212.percent of the original width. Canals of the Superior System
are 242 percent of the original width, sbout 24 times. The Humble
System cénals are currently wldening at an average rate of 0.353

| feet rer month. Canal berms and levees in mersh areas ere nobt resis-

tant to 'e:_éosive forces. Therefore, canals will widen in direct ratio

to usege. At the present time on Rockefeller Refuge, oil company
canals and levees comprise 1182.31 acres of land area.
| Introduction

In recognition thet a reel problem existed in the continued

widening of oll compeny canals on Rockefeller Refuge, Mr. Richaid
- K. Yancey, Assigtant Director, Louisiana Wild Life and Fisheries
Commission, requested that a study of canai widening be initiated.
In May 1958, eleven locations were selected for study, four on the
Superior cenal system and seven onm the Hurble cavel system. These
canal locatione have been profiled three times In the course of the
investigation. This report presents the results of the study.

The writer's background for this report is‘ﬁgrtially based
upon knowledge gained while making ‘8 geological dtuéy of Rockefeller
Refuge during 1954, and while employed as geologlst, Refuge Division,
Loulslans Wild Life and‘FiSheries Commission, from February 1955 to
July 1957. Conclusions stated in this report, and opinione expressed

therefrom, are the writer's.



S2.
Humble System

Histozx. Hunble Canal wes coanstructed in 1940. It was 65
feet in width and a:céended from Eest End Headquarters on the Grand
Chenier Ridge Complex to Joseph Harbor Beyou, a distence of 5.26
miles. The well site was two miles east of the mouth of Joseph
Harbor Bayou and the access canal departed the baycu near its
entrance to the Gulf. The well proved to be a dry hole and the.
cenal was allowed to £ill with sediment and the levees to deterio-
rate. In the fall of 1953, the cenal from Joseph Harbor Bayou to
the ridge was redredged to a width of 65 feet. At e point 3.58 J
niles from the ridge a new canal wes dredged to & point approximsfeiy
3 miles to the east. In the course of the field development, h.29-
miles of canal were dredged. In the spring of 1955, the levees of
- Humble Canal, except for its east levee south of the Union Producing
Junction were reworked. In Jamuary of 1956, the vicinity of the |
Bumble dry hole was recpened to exploration (Royalite lease) and a
portion of the old Humble cansl east of Joseph Harbor Beyou was
utillized in the aredging of 5.19 miles of canal. The entire Humble
system totals 14.72 miles of canal, however, 5.19 miles of this total
is not in use.

Canal Widening Deta. Canals widen in direct ratio to usage.

Thus, during the_exploratioh and development period of an oll field
system, the cansls widen &t their greatest rate. later, during the
production perlod, the rate of widening levels off, end 1s confined
to the canals leading to gauging, pumping, end other field mainten-
ance stetions. Therefore widening rates should be considered as

relsted to exploiation and devleopment, eand secondly, a&s occurring

_ during the procduction period.
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The first profiling of the ceapals and levees, Mey 1958, determined
wldening rates for the exploration and development period. During
this period, the Humble canal system everage rate of widening was 1.16
feet per month. The production period rate, May 1958 to Mhrch.l96l,
average is O.hes feet per month. The data is tsbulated as follows:
Funble System ~ Location 1 |

Fumble Canal - 200 yards south of East End Headguarters

May 1958 March 1961
Initial width 5 feet 65 feet
Present width 127 feet 137 feet
Increase B LT 62 feet T2 feet
Percent of initial width 195 % 211 %

Rate of increase, May 1958 to March 1961 - 0.294 ft. per month
Humble System - Locatlion 2

Hurble Canal - East-West section ¥

Mey 1958 March 1961
Initial width - 65 feet 5 feet

Present width 136 feet 156 feet
Increase 71 feet 9l. feet
Percent of initiel width 209 % 2bo %

Rate of increase, May 1958 to March 1861 -~ 0.588 ft. per month
Hurble System - Location 3

Humble Canal - 200 yards north of Union Producing Junction

Msy 1958 March 1961
Initiel width ‘ 65 feet 65 feet
Present width 1h3 feet 162 feet
Increase 78 feet 97 feet
Percent of initial width 220 % 249 ¢

Bate of increese, May 1958 to March 1961 - 0.559 ft. per month
Humble System - Loecation L

Union Produclug Cunnl - 200 yurds east of Humble Canal

1958 March 1961
Initial width M%% feet €5 feet
Present width 110 feet 130 feet
Increase ks feet 65 feet
Percent of initial width 169 % 200 %

Rate of increase, Mey 1950 to March 1961 - 0.588 f£t, per monmth
Furble System - Location 5

‘Huble Cepal - 200 yards south of Union Produeing Junction
May 1958 March 1961
Initial width 5 feet 65 feet



Present width 124 feet 134 feet
Increase 59 feet 69 feet
Percent of initisl width 191 % 206 %

te of increase, May 1958 to March 1961 - 0.294 ft. per month
Humble System - Location 6

Bumble Canal - % mile south of Union Producing Juncticm

May 1958 March 1961
Initial width 65 Teet 65 feet

Present width 118 feet 136 feet
Increase 53 feet Tl feet
Percent -of initial width 182 % 209 %

Rate of increase, May 1958 to March 1961 -~ 0.529 ft. per month
Humble Syetém - Location T

Royalite Capel - i mile east of Joseph Harbor Bayou

Mey 1258 March 1961
Initiel width 5 feet 65 feet
Present width 105 feet 109 feet
Increage 4o feet I feet
Percent of initiel width 162 % 168 %

Rate of increase, May 1958 to March 1961 - 0.118 f£t. per month
Ev-aluatiozl.- For the exploration and develcmment period of
the Humble system,. the rate of canal widening (1.16 £t. per month)
wvas slightly legs then normal. This was expected, for remmants of
the origlinel levees gerved as compected artificial berms when the
second dredging of the ca.nza.i resulted in the new levees being plk ced
slightly behind the original levees. Now, during the production period,
2logs ool canad, levees have recelved & second or Lhled LUME &nd In
many cases also reshaped, Thelr reslstance TO Wave BETTAcK 1S COnstant
for moct mardn typec. Thio mouns thol eonol widin (vind drlven wavor
play a significant par‘h) and boat traffic are the variables. The
average rate of wiéeniné for Humble Cansl to the Unicn Producing Deep
IeXe field (Locations 1, 2, 3, and 4) is 0.507 feet per month.
Ioca’cii‘:m 1, 1ig below the average, for this sectlon is :;eﬂ.r the docking
arca and therefore boats ar.e at slow speed. The portion of Hnml_alél

Canal south of the Union Producing Junction, Locatiocms 5, end 6,
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showed 0:294 end 0.529 feet per month. The location with the higher
rate, Location 6, 1s in an area of poor marsh stebility. In addition,
Lle cadl leves lLao wul riouclved oyulvalwnl levee molnlenance. wne
Royelite Cansl has received very little usage and is widening et a
rate of 0.118 feet per month.
Superior System

History. Construetion of Superior Canal began in the winter of
1951-52. The canal entered the Refuge from the north an the section
" line between sections 33 and 34 of T 15 S, R 3 W. Explorastory wells
vere drilled and tmﬁ oll _i’ields were discovered. Deep lake Field
ves developed first and is laceted in the north centrsl sections of
T 16 S, R 3 W. This field has 30 well locetions. Development of
the Constance Bayou Fleld begen in September 1954. This field, located
in the east céntml sections of T 16 S, R3 W, has 9 wéL‘L locations.
Within this same periqd and in the immediate aree, the Royalite Corp-
oration drilled three explbre.tory wells and used the Superior Canal
for «2cess. The Superior system has a total of 16.0549 miles of
canals and well locations. The canal system is a fresh water system
end all canels and well lccations are enclosed with levees. In the
course of the Rockefeller Refuge develomment program, é.581h miles of
the Superior system had both levees raised and reshaped, and 2.2045
miles had one levee raised and reshaped. Where the main canal crosses
n o . m. AN N R S [ R G
been rebuilt three times. In each instance, the additional meterial
was cobtained from the carxal bottom.

Canal Widening Data. As stated emsrlier, canals widen primarily

as a result of wave action created by beat traffic. During the

exploration end development period, consldered as ending in Mey 1958,
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widening rates veried from 1.224 feet per month for the Deep ILeke Fleld
aren to 1.636 feet per momth in the Constance Beyou Field area., To
date, for the prodnct%on period, the average rate of widening has been
0.353 feet per month.

ﬁeep Iake Field -~ deation 1

Mein Cenel - Center of Sectiom 4, T 16 5, R3 W

May 1953 March 1961
Initial width 65 feet 65 feet
Precent width 158 feet 171 feet
Tnerease 93 feet 106 feet
Percent of initiel width 2k3 % 263 %

Rete of incresse, May 1958 to March 1961 - 0,382 ft. per month

Deep Iake Field - Location 2

-

‘Main Canal - NW corner of NE % of Section 15, T 16 5, R3 W

N Tnitisl width
' Present width
Increase
Percent of iInltial width

L

137 feet
T2 feet
210 %

March 1961
5 feet

153 feet

88 feet

235

Rate of increase, May 1958 to March 1961 - O.ﬁ?l ft. per month

Constence Bayou Field ~ Location 1

Main Cenel - Center of SW + of Section 1k, T 168, R3VW

Tnitisl width

Present width

Increase

Percent of initial width

i

March 1961
5 feet

150 feet 159 feet
85 feet 9L feet
231 % 2h5 %

Rete of increase, Mey 1958 to March 1961 - 0.265 ft. per month

Constance Bayou Field -~ Location 2

Main Cenal - Center of NE & of Section 23, T 16 5§, R3 W

Initial width

Present width

Tncrease

Percent of initiel width

May 1958
5 Teet

March 1961
5 feeb

137 feet 1T feet
72 Teet 82 feet
210 % 226 %

Rate of increase, Mey 1958 to March 1961 - 0.294 f£t. per month

Eveluation. The Superior system extends through e soft, unstable

Spartina patens marsh. This is reflected in the high rate of widening

£or the exploration and develorment period of the flelds, 1.224 and

1.636 feet per month. In this length of time the censls have widened
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to the levees themselves and are now being eroded. In the Deep Ieke
Field, Iocation 1 receivee the most traffic and this 1s indicated by

the rate, 0.382 feet per month. Location 2, Deep Iake Field, 15 iIn

the poorest marsh section (Grassy Leke) end this is shown by & corres-
ponding high widening rate, 0.471 feet per month. The Constanse Bayou
Fleld locetions have the same mavsh type and receive approximately the
game treffic, They widened 0.265 and 0.294% feet per month.

7 Canals and Levees - Cost In Land

Construction Specifications. Canals for oll field exploration
on Rockefeller Refuge were dredged 65 feet in width &ﬁﬁ the spoil
placed to meke continuous levees on both sides of the canal. Mﬁrsh
conditions dictatc the height the levees will stack and correspandingxf
the dlstancc the spoil will extend on elther side of the levee center-
line. A levee cross-section of tﬁe west levee of the Constance Bay&u
Field main cenal, teken one week efter placement, showed the toe 6f
the levee to be 30 feet from the cenal edge, the bése width of the
levee to be 82 feet, end the levee height to be 5.5 feet,.mean gulf
level. The overall width for the canal and its two levees wes 306
feet. The marsh in the Deep Leke Field is slightly different and a
typical levee and canal cross-section there measures (canal and two
levees) a total of 340 feet. On Humble Canal the average capal and
levee width is 239 feot. Union Producing Censl is 284 feet and
Royalite Canal, 312 feet.

Iand Useze - Humble System. The area of lend lost to refuge

mansgement because of cansl construction extends from the outside
toe of one levee to Bhe outside toe of the other levee. Op Humble
Canal the averzmge land loss is 28.99 acres per mile of canal.

Union Producing Canal averages 37.16 acres of land lost per mile of
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canal and the Royalite Canal, 37.52 acres per mile. The 'entire Huuble
system comprises 504.36 ecres of land used es & result oji canal con-
struction. )

Iand Usage - Superior System. In the Superilor system, the main

canal of the Deep Ieke Field shows & land usage or loss to management
of 41.25 acres per mile of cenal. The main canal of the Constance
Beyou Field shows a land usage of 37.18 ascres per mile of canel. The
average land 'usa,ge mﬁe for the main cenal in both fields, baszd on
four locations, is L40.40 acres per mile of canal. The total area of
land lost to refuge menagement from canal and well site construction
is 677.95 acres.
& Conclusions

1. Ceanals on Rockefeller Refuge are widening st a rate directly
related to usage. The varisbles thet influence this rate, in the
order of theilr importance, are: boat traffic, boat speed, levee con-
struction and maintenence techniqueé, marsh type, and canal width.

2. tes of widening of oll company canals are greatest and
most erratic in the exploration and development period. Cenal berms,
which erode easiest, are attacked Ffirst. Canal traffic is heaviest
in this periocd.

3. Rates of widening of oil company canals are less .a.nd more
constant In the production period. Canal berms are now gone and the
more resistant levees are wnmder attack. Censl traffic 1s lighter in
this period.

4. Complete control of canel widening Is not possible through
earthwork alone.

S. Ceanel widening can be regulsted through restricted usage;
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or expensive construction techniques, such as bulkheading end berm

mattresses.

By: Lewls G. Nichols, Geologist

April 3, 1961



